The respiratory chain of plant mitochondria is branched, only the main chain being a conventional cytochrome pathway. The branch, which lacks cytochrome components, arises at the ubiquinone level and transports electrons directly to O2 via unidentified carriers. This branch is insensitive to cyanide and antimycin A, but can be inhibited by substituted hydroxyamic acids (Bendall & Bonner, 1971 ; Schonbaum eta]., 1971). The proportion of the two oxidative pathways varies considerably, both with species and with age of tissue. Mitochondria from the spadices of Aroid plants are typically insensitive to cyanide, whereas those from plants such as the cauliflower are almost completely susceptible to cyanide inhibition.
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The cyanide-insensitive pathway by-passes phosphorylation sites 2 and 3 and lacks the normal tight coupling of respiration and phosphorylation. Evidence has been presented (Bonner & Bendall, 1968; Dawson & Gains, 1969) showing that energy conservation can be associated with this pathway and under certain conditions that ADP can be phosphorylated (Wilson, 1970) . Only a single phosphorylation site appears to be involved in energy conservation in the cyanide-insensitive oxidase. This site differs from those of the main respiratory chain. Storey (1971) has pointed out that these observations may not apply to those species, like the mung bean and the skunk cabbage, that lack cytochrome b7. The O2 uptake that occurs when mitochondria from many plants are supplied with electrons by ascorbate + NNNN-tetramethyl-p-phenylenediamine mixture is usually totally sensitive to KCN at concentrations characteristic of the terminal oxidase. Our results demonstrate that fresh tightly coupled mung-bean mitochondria still show some O2 uptake with ascorbate+NNN'N'-tetramethyl-pphenylenediamine as substrate in the presence of 0.1 3 ~M -K C N .
This concentration is 10 times that required to inhibit the terminal oxidase (lkuma & Bonner, 1967) .
Spectrophotometric observations and the use of electron-transport inhibitors show that the cyanide-insensitive oxidation of axorbate+ NNNN'-tetramethyl-p-phenylenediamine involves reversed electron transport through phosphorylation site 2 and the subsequent uptake of 0 2 by the cyanide-insensitive oxidase. Energy-transfer inhibitors show that, like other energy-linked functions of plant mitochondria (Wilson & Bonner, 1970) , this cyanide-insensitive oxidation is energized by ATP or by 'high-energy' intermediates. The latter can be generated by the passage of electrons to O2 via the cyanideinsensitive oxidase system. The oxidation is analogous to a syphon, and shows that energy conservation is associated with the cyanide-insensitive oxidase of mitochondria from mung beans, a species that lacks cytochrome b,.
